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The application of marine plants such as seagrasses, seaweeds 
and mangroves for the production of perfumes are relatively less 
familiar to perfume industry. In the present study, a red seaweed 
Portieria hornemannii showing strong fragrance, collected from 
coral reefs of Gulf of Mannar, southeast coast of Tamil Nadu, 
India is proposed as a potential source of fragrance for perfumes. 
This species has a distinctive essence of perfume like flowery 
scents and can give off pleasant fragrance immediately after 
rubbing or rupture. Gas Chromatography and Mass Spectrometry 
analysis of methanol extracts of P. Hornemannii revealed the 
presence of chemical components N'-(3-Phenyl-2-Propenylidene)-
2-(4-Chlorophenoxy) acethydrazide and 4, 5-Dichlorotricyclo 
[4.4.0.0(2,8)] dec-3-ene.  
[Keywords: Fragrance, GC-MS, Gulf of Mannar, Portieria 
hornemannii, Red seaweed] 
Introduction 
Since antiquity, along the sea, different fragrances 
with pleasant and unpleasant odour were noticed by 
many people. The unpleasant smell is often related to 
the volatile organic compounds (e.g. hydrogen sulfide 
and dimethylsulfide) emitted from dead and 
decomposing marine flora & fauna as well as 
hydrogen sulfide-producing bacteria. Whilst, the 
pleasant fragrances are not been encountered 
commonly from the sea. Although marine 
environment is a potential source for various 
pigments, bioactive compounds, oils, and food 
materials; the sources of fragrances and aroma are 
lesser known and scarcely studied. Fragrances from 
terrestrial plants and synthetic origins have attracted 
human beings tremendously. The importance of 
perfumes in terms of sociology and biology has been 
well detailed recently
1
. Fragrance materials are 
preferred only if they have no adverse effects on 
humans. Such fragrance materials are widely used in 
different products such as soaps, deodorants, 
perfumes, agarbathis, cosmetics, disinfectants, 
mosquito repellents, hair gels etc. Following these, 
the International Fragrance Association (IFRA) has 
made specific guidelines for the use of fragrance 
ingredients for various applications. 
A well-known marine biomaterial ―Ambergris‖ is 
an intestinal concretion produced by sperm whale 
Physeter microcephalus (Physeter catodon) is being 
used in perfume industries as a fixative in the 
fragrance compositions
2,3
. However, now this has 
been replaced by a synthetic substitute called 
Ambrox
®4
. After several decades of the global ocean 
exploration, very few marine floral members of 
seaweeds, seagrasses, and mangroves are known for 
perfume application (Table 1). It is very well that the 
two important pheromones namely ectocarpene and 
hormosirene released by female gametes of the 
ubiquitous brown alga Ectocarpus siliculosus are 
known to attract male gametes
5
. We are also well 
acquainted with the great demand of seaweeds for 
biofuels, cosmetics, fertilizers, medicines, pigments, 
and food applications
6,7
. The aroma of ―Aonori‖ made 
from Ulva pertusa is also a well-known source of 
flavour used in foods in Japan and Korea
8
. However, 
the application of seaweeds for fragrance are less 
focused and so far very few species of seaweeds viz. 
Ceramium virgatum, Codium reediae, Crithmum 
maritimum, Cystoseira barbata, C. crinita, 
Dictyopteris sp. and Gracilaria dura are known for 
their fragrance applications
9-11
. Therefore, it is 
important to investigate natural fragrance sources 
hidden under the sea to replace synthetic perfumes. In 
Indian context, studies are very limited on marine 
fragrance sources except few reports
3
. During the 
underwater surveys in coral reefs of Gulf of Mannar, 
we encountered a red seaweed Portieria hornemannii 
with potential source of fragrance, and thus propose 
this species for perfume industry. 
 
Material and Methods 
Underwater surveys were carried out in reefs reef 
crest of Hare Island (09°11.780‘ N, 079°04.426‘ E), 
Manoli Island (09°12.377‘ N, 079°08.406‘ E) and 





Manoliputti Island (09°12.317‘ N, 079°08.365‘ E), 
Gulf of Mannar. Intact red seaweed samples of 
Portieria hornemannii were collected by handpick 
method during underwater diving. Samples were 
washed thoroughly with fresh mineral water and 
shade dried, followed by grinding using motor pestle. 
The dried powder was extracted in absolute methanol 
and concentrated by slow evaporation at room 
temperature. Subsequently, the concentrated sample 
was redissolved in 1 ml of methanol and used for Gas 
Chromatography and Mass Spectrometry (GC-MS) 
analysis to evaluate the volatile chemical compounds 
profile. GC-MS was performed in Thermo GC - Trace 
ultra ver: 5.0, Thermo MS DSQ II, DB 35 - MS 
Capillary standard non-polar column, carrier gas: He, 
Flow: 1.0 Ml/Min, oven temp 70 °C raised to 260 °C, 
and injection volume: 1 micro litre. 
 
Results and Discussion 
A red seaweed species P. hornemannii with strong 
pungent fragrance was found in all the three study 
locations in Gulf of Mannar. This species is found to 
grow on dead corals in shallow reef area or on live 
branching Acropora sp. Sometimes, this alga showed 
no clear holdfast, but appears to entangle with other 
seaweeds such as Turbinaria sp. The strong  
fragrance of this red seaweed appeal to be of great 
interest for the perfume lovers and thus we 
recommend it to local and global perfume society 
(https://perfumesociety.org). Fragrance of raw 
seaweed P. hornemannii was persisted for few days in 
room temperature. Intact raw P. hornemannii placed 
in distilled water has lasted for few weeks without any 
decomposition and the water also released fragrance. 
Coconut oil boiled with this raw seaweed has resulted 
in fragrance giving coconut oil which can be used as 
hair oil. Also, this species has a high sediment 
absorbing capacity; therefore studies on this aspect 
will be useful for extensive understanding about  
P. hornemannii role in sediment absorption in reef 
area. Methanol extracts of this red alga analysed  
with GC-MS has revealed chlorinated compounds of 
N'-(3-Phenyl-2-Propenylidene)-2-(4-Chlorophenoxy) 
acethydrazide and 4,5-Dichlorotricyclo [4.4.0.0(2,8)] 
dec-3-ene at relative times of 9.68 and 18.06, 
respectively (Fig. 1). 
The morphology and vegetative reproduction  
of Indo-Pacific red alga P. hornemannii has been  
well described
12
. Also, halogenated monoterpene 
compounds such as halomon from P. hornemannii 










. However, earlier descriptions 
have not emphasised the perfume potentiality of this 
species. Studies on chemical constituents of  
P. hornemannii revealed major secondary metabolites 
of Apakaochtodenes A and B, which were reported to 
be highly deterrent to herbivore reef fish
17
 (Fig. 2). 
Previous reports show that the fragrance from marine 
algae is due to volatile chemical compounds of 
monoterpenes, phenols, and simple aliphatic 
esters
18,19
. The   present  study  did  not  observed  any  





Species name Application Reference 
Seaweeds  Ceramium virgatum Fragrance 11 
 Chondrus crispus Fragrance 24 
Limu 
‗a‘ala‘ula‖ 
Codium reediae Fragrance 25 
 Cystoseira barbata Fragrance 11 
 Cystoseira crinita Fragrance 11 
 Dictyopteris sp. Fragrance 10 
Maritech® Fucus vesiculosus Fragrance Online 
 Gracilaria dura Fragrance 11 
 Gracilaria gracilis Fragrance 11 




 Ulva pertusa Aroma 8 
Seagrass Bvlgari Posidonia oceanica Perfume Online 













Perfume 20, 26 
Kewada Pandanus tectorius Perfume 27 
 Scaevola sp. Fragrance Online 























Musk deer Moschus 
moschiferus 
Fixative 29 
 Lichen Pseudevernia 
furfuracea 
Fragrance 30 











Fig. 2 — Underwater photograph of P. hornemannii and previously reported chemical compounds with biological properties 
 
such related compounds, however found chlorinated 
compounds of N'-(3-Phenyl-2-Propenylidene)-2-(4-
Chlorophenoxy) acethydrazide and 4, 5-
Dichlorotricyclo [4.4.0.0(2,8)]dec-3-ene at relative 
times of 9.68 and 18.06 respectively. From these 
results, it can be considered that these chlorinated 
compounds might be responsible for fragrance 
characteristics of this red seaweed. However, further 
elucidation of purified compounds is required to 
establish actual chemical components responsible for 
its fragrance. Further, the variations in chemical 
components in the analysed samples may be due to 
spatial and geographical differences. This observation 
is in concurrence to a previous study where a strong 
site-to-site difference in chemical components of  
P. hornemannii was documented
17
. While, the other 
compounds observed in present study were not 
discussed here as the present study only focused on 
volatile compounds responsible for the fragrance in  
P. hornemannii seaweed. 





On the other hand, the flowers of mangroves 
Pandanus fascicularis
20
, and the knee roots of 
Bruguiera gymnorrhiza
21 
are also used for making 
perfumes. Perfumes of microbial origin are also 
produced by different biotech companies such as 
Allylix, Evolva, Firmenich, Givaudan, Isobionics, and 
International Flavours & Fragrances
22
. In general, 
there are four main components in a perfume:  
a base fragrance, modifiers, blenders and fixatives
23
. 
Only 10 - 20 % of the perfume is represented by a 
base fragrance and remaining content is alcohol 
(Online). This red seaweed is invoking the appeal of 
one of the marine sources for perfume industry. 
Therefore, we recommend this species as a base 
fragrance for perfume industry as well as to 
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